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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-27, 38, 39, and 54-56 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Yin (US pat. 6,108,356) in view of Butterworth et al. (US pub. 

2004/0179559. 

With respect to claims 1 , 22-27, 38, and 56, Yin discloses: 
1a, 38a, and 56a) a laser providing a preselected wavelength beam comprising: a) a 
laser resonator having a laser resonator cavity formed between a first laser resonator 
reflective surface (M1) and a second laser resonator reflective surface (M2), said laser 
resonator having a resonator optical axis (see fig. 1 ); 

1 b, and 56b) a lasing medium located within said laser resonator cavity for generating a 
fundamental wavelength beam (see Yin, claim 1b); 

1c, 38c, and 56c) an optical parametric oscillator (OPO) cavity formed between a first 
OPO reflective surface (M1) and a second OPO reflective surface (M4) said optical 
parametric oscillator cavity having an oscillator optical axis which is in part separate 
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from said resonator optical axis and which in part overlaps said resonator optical axis 
(see Yin, fig. 1, claim 1c); 

1d and 56d) a nonlinear generator for OPO generation located within said OPO cavity 
along said oscillator optical axis and along said resonator optical axis in optical 
communication with said first and said second OPO reflective surface; said nonlinear 
generator oriented to convert said fundamental wavelength preselected beam into a 
preselected wavelength beam having a preselected longer wavelength than said 
fundamental beam (see Yin, claim 1d); 

1e and 56e) means to direct said fundamental wavelength beam into said optical 
parametric oscillator cavity along said oscillator optical axis and through said nonlinear 
generator to convert a first portion of said fundamental wavelength beam into a 
preselected wavelength beam having a having a longer wavelength than said 
fundamental beam (see Yin, claim 1e); 

1g and 56g) said fundamental beam reflected by said first resonator reflective surface 
back through said nonlinear generator to convert a second a portion of said 
fundamental laser beam to preselected wavelength beam; said preselected wavelength 
beam reflected by said OPO first reflective surface to oscillate said preselected 
wavelength beam in said OPO cavity (see col. 4, lines 33-50) (see also, Yin, claim 1g); 
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1i and 56i) a first beam separator in optical communication with said nonlinear 
generator to separate said preselected wavelength beam from said fundamental 
wavelength beam after said second portion of said fundamental wavelength beam has 
been converted to preselected wavelength beam (see Yin, claim 1h); 

1 j and 56j) fundamental beam directing means to direct said separated fundamental 
beam back through said lasing medium for further amplification (see col. 4, lines 53-55); 

1k and 56k) preselected wavelength beam directing means for directing said separated 
preselected wavelength beam to said second OPO reflective surface 
where said beam is at least partially reflected back through said nonlinear 
generator (see Yin, claim 1J). 

38b) a Nd:YAG, Nd:YLF, Nd:GdV04 or Nd:YV04 lasing crystal located within said laser 
resonator cavity for generating a fundamental wavelength beams (see Yin, claims 17 
and 19) 

38d) a noncritically phased matched nonlinear crystal for OPO generation 
located within said OPO cavity along said oscillator optical axis and along said 
resonator optical axis in optical communication with said first and said second OPO 
reflective surfaces (see Yin, col. 4, lines 18-19); 
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38e) said noncritically phased matched nonlinear crystal oriented to convert said 
fundamental wavelength beam into a preselected output wavelength beam having a 
preselected longer wavelength than said fundamental beam (see Yin claim 15d); 

38g) said first resonator reflective surface reflective of fundamental wavelength beam 
and said first OPO reflective surface at least partially reflective of output wavelength 
beam so that fundamental and output beams reflected by said reflective surfaces 
propagate back through said nonlinear crystal (see Yin, claim 15e); 

38h) a dichroic mirror (M3) located along the overlapping portion of said oscillator 
optical axis and said resonator optical axis between said nonlinear crystal and said 
lasing medium (see Yin, fig. 1 ); said dichroic mirror either highly reflective or highly 
transmissive for fundamental wavelength beam to direct said fundamental wavelength 
beam propagating from said lasing medium into said optical parametric oscillator cavity 
along said oscillator optical axis and through said nonlinear crystal to convert a portion 
of said fundamental wavelength beam to a preselected wavelength beam having a 
longer wavelength than said fundamental beam; said dichroic mirror directing 
fundamental beam reflected by said first resonator reflective surface back through said 
lasing medium for amplification and directing preselected output wavelength beam 
reflected by said first OPO reflective surface for at least partial reflection by said second 
OPO reflective surface (see Yin, col. 3 lines 39- 64 and col. 4, lines 53-55). 



Yin fail to disclose a nonlinear crystal generator faces having a Brewster cut at the 
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intersection of said nonlinear generator and said axes so that the fundamental beam 
and the preselected wavelength beam incident on said generator within 10 degrees 
from the Brewster angle for said generator. However, a nonlinear crystal generator 
faces having a Brewster angel cut at the intersection of said nonlinear generator and 
said axes so that the fundamental beam and the preselected wavelength beam incident 
on said generator is well taught by Butterworth (paragraph. 0041 ). It is also an inherent 
feature to have the incident beam on a nonlinear crystal generator to within a particular 
degree from the Brewster angle for a nonlinear crystal generator. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
Butterworth's references above with Yin's invention because having the nonlinear 
crystal at Brewster cut angle will minimize reflection the second (non-mirror) surface 
without providing an antireflection coating. An optically nonlinear crystal is also located 
on the axis between two mirrors to double the frequency of a second-harmonic 
radiation. 

With respect to claim 2, Yin and Butterworth disclose everything as 
claimed above. In addition, Yin discloses a Q-switch (see fig. 3). 

With respect to claims 3-6, Yin and Butterworth disclose everything as 

claimed above. In addition, Yin discloses an acousto-optic, electro-optic, and a passive 
Q-switch, which is a Cr+4:YAG crystal (see col. 4, lines 9-11). 
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With respect to claims 7 and 18, Yin and Butterworth disclose everything as 
claimed above. In addition, Yin discloses wherein said nonlinear generator is a 
nonlinear OPO crystal cut for noncritical phase matching (see col. 4, lines 18-19). 

With respect to claims 8 and 39, Yin and Butterworth disclose everything as 
claimed above. In addition, Yin discloses an output coupler to remove a portion of said 
preselected wavelength beam outside said optical parametric oscillator cavity (see col. 
4, lines 43-61). 

With respect to claims 9 and 10, Yin and Butterworth disclose everything as 
claimed above. In addition, Yin discloses said first OPO reflective surface and said first 
laser resonator reflective surface formed by a single mirror (M1 ), said mirror highly 
reflective for fundamental beam and at least partially reflective for preselected 
wavelength beam (see col. 3, lines 33-38). 

With respect to claim 11, Yin and Butterworth disclose everything as claimed 
above. In addition, Yin discloses the nonlinear crystal is a KTP, KTA, RTA, or RTP 
crystal (see Yin, claim 19). 

With respect to claims 12, 16, 17, 19, 20, 21, 54, and 55, Yin and Butterworth 
disclose everything as claimed above. In addition, Yin discloses wherein said lasing 
medium is an Nd:YAG, Nd:YLF, Nd:GdV04, and nonlinear generator is KTP or KTA 
crystal (see Yin, claims 17 and 19). 
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With respect to claims 13-15, Yin and Butterworth disclose everything as 
claimed above. In addition, Yin discloses said wavelength of preselected wavelength 
beam is an eyesafe wavelength (see Yin, col. 1, lines 16-18). 

With respect to claims 52 and 53, Yin and Butterworth disclose everything as 
claimed above. In addition, Yin discloses an output coupler to provide said first or said 
second optical parametric oscillator reflective (M1) surface and being transmissive (see 
col. 4, lines 43-61). 

Claims 28- 32, and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yin (US pat. 6,108,356) in view of Butterworth et al. (US pub. 2004/0179559) and 
further in view of Yin et al. (US pub. 2002/0080841 ), which I will refer to as Yin et al. 
from thereon. 

With respect to claims 28-32, Yin and Butterworth disclose everything as 
claimed above, including an output coupler. Yin and Butterworth fail to disclose multiple 
harmonic generators that are nonlinear crystal in optical communication with said output 
coupler. However, multiple harmonic generators that are nonlinear crystal in optical 
communication with said output coupler is well taught by Yin et al. (paragraph 0007). It 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include the harmonic generators that are nonlinear crystal in optical 
communication with said output coupler to achieve frequency modification oriented for 
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phasing matching. 

With respect to claim 43, Yin discloses: 
43a) a laser providing a preselected wavelength beam comprising: a) a laser resonator 
having a laser resonator cavity formed between a first laser resonator reflective surface 
(M1) and a second laser resonator reflective surface (M2), said laser resonator having a 
resonator optical axis (see fig. 1 ); 

43b) a lasing medium located within said laser resonator cavity for generating a 
fundamental wavelength beam (see Yin, claim 1b); 

43c) a Nd:YAG, Nd:YLF, Nd:GdV04 or Nd:YV04 lasing crystal located within said laser 
resonator cavity for generating a fundamental wavelength beams (see Yin, claims 17 
and 19) 

43d) an optical parametric oscillator (OPO) cavity formed between a first OPO reflective 
surface (M1) and a second OPO reflective surface (M4) said optical parametric 
oscillator cavity having an oscillator optical axis which is in part separate from said 
resonator optical axis and which in part overlaps said resonator optical axis (see Yin, 
fig. 1, claim 1c); 
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43e) a nonlinear generator for OPO generation located within said OPO cavity along 
said oscillator optical axis and along said resonator optical axis in optical 
communication with said first and said second OPO reflective surface; said nonlinear 
generator oriented to convert said fundamental wavelength preselected beam into a 
preselected wavelength beam having a preselected longer wavelength than said 
fundamental beam (see Yin, claim 1d); 

43f) means to direct said fundamental wavelength beam into said optical parametric 
oscillator cavity along said oscillator optical axis and through said nonlinear generator to 
convert a first portion of said fundamental wavelength beam into a preselected 
wavelength beam having a having a longer wavelength than said fundamental beam 
(see Yin, claim 1e); 

43h) said first resonator reflective surface reflective of fundamental wavelength beam 
and said first OPO reflective surface at least partially reflective of output wavelength 
beam so that fundamental and output beams reflected by said reflective surfaces 
propagate back through said nonlinear crystal (see Yin, claim 15e); 

43i) said fundamental beam reflected by said first resonator reflective surface back 
through said nonlinear generator to convert a second a portion of said fundamental 
laser beam to preselected wavelength beam; said preselected wavelength beam 
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reflected by said OPO first reflective surface to oscillate said preselected wavelength 
beam in said OPO cavity (see col. 4, lines 33-50 and claim 1g); 

43j) a first beam separator in optical communication with said nonlinear generator to 
separate said preselected wavelength beam from said fundamental wavelength beam 
after said second portion of said fundamental wavelength beam has been converted to 
preselected wavelength beam (see Yin, claim 1h); 

43k) fundamental beam directing means to direct said separated fundamental beam 
back through said lasing medium for further amplification (see col. 4, lines 53-55); 

43I) preselected wavelength beam directing means for directing said separated 
preselected wavelength beam to said second OPO reflective surface 
where said beam is at least partially reflected back through said nonlinear 
generator (see Yin, claim 1 J). 

43m) an output coupler to direct a portion of said output wavelength beam on an output 
path outside said optical parametric oscillator cavity (see Yin, col. 4, lines 58-61) 

Yin fail to disclose a nonlinear crystal generator faces having a Brewster cut at the 
intersection of said nonlinear generator and said axes so that the fundamental beam 
and the preselected wavelength beam incident on said generator within 10 degrees 
from the Brewster angle for said generator. However, a nonlinear crystal generator 
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faces having a Brewster angel cut at the intersection of said nonlinear generator and 
said axes so that the fundamental beam and the preselected wavelength beam incident 
on said generator is well taught by Butterworth (paragraph. 0041). It is also an inherent 
feature to have the incident beam on a nonlinear crystal generator to within a particular 
degree from the Brewster angle for a nonlinear crystal generator. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to combine 
Butterworth's references above with Yin's invention because having the nonlinear 
crystal at Brewster cut angle will minimize reflection the second (non-mirror) surface 
without providing an antireflection coating. An optically nonlinear crystal is also located 
on the axis between two mirrors to double the frequency of a second-harmonic 
radiation. 

Yin and Butterworth disclose everything above, including, an output coupler, without 
specifically disclosing multiple harmonic generators that are located along said output 
path for converting a portion of multiple harmonic beam from said preselected 
wavelength beam. However, multiple harmonic generators that are located along said 
output path for converting a portion of multiple harmonic beam from said preselected 
wavelength beam are well taught by Yin et al. (paragraph 0007). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
the harmonic generators that are nonlinear crystal in optical communication with said 
output coupler to achieve frequency modification oriented for phasing matching. 



Claims 44 and 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
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over Yin (US pat. 6,108,356) in view of Butterworth et al. (US pub. 2004/0179559) and 
further in view of Yusong et al. (5,936,983). 

With respect to claims 44 and 45, Yin and Butterworth disclose everything as 
claimed above without specifically disclosing a first polarization rotator, which is a 
waveplate, is located between said second, second harmonic generator and said third 
harmonic generator for rotating the polarization of either the 772 nm beam or the 
3861 1 m beam 1/2 wave so that said 772 nm beam and said 386 nm beam have parallel 
polarization when passing through said third harmonic generator. A first polarization 
rotator, which is a waveplate, is located between said second, second harmonic 
generator and said third harmonic generator for rotating the polarization 1/2 wave so 
that the beam have parallel polarization when passing through said third harmonic 
generator is well taught by Yusong (col. 6, lines 36-65). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to create this 
configuration to achieve frequency double. It will also be obvious to place a second 
waveplate between third and fourth harmonic to achieve the same purpose. 

Claims 46- 51 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yin (US pat. 6,108,356) in view of Butterworth et al. (US pub. 2004/0179559), Yusong 
et al. (US pat. 5,936,983), and further in view of Yin et al. (US pub. 2002/0080841 ), 
which I will refer to as Yin et al. from thereon. 
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With respect to claim 46, Yin, Butterworth, and Yusong disclose everything as 
claimed above without specifically disclosing that the fourth harmonic generator 
is located between said first OPO reflective surface and said first beam separator, 
the fourth harmonic generator between said first OPO reflective surface and said first 
beam separator is well taught by Yin et al. (see fig. 5). It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to place the fourth 
harmonic generator between said first OPO reflective surface and said first beam 
separator to separate said fourth harmonic beam from said fundamental beam for 
amplification. 

With respect to claims 47-51 , Yin, Butterworth, and Yusong disclose everything 
as claimed above. In addition, Yin et al. discloses the nonlinear generator crystals are a 
KTP, KTA, RTA, LBO, BBO, or RTP crystal (see paragraph 0007). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Yin (US pat. 6,327,281) discloses a laser resonator cavity overlapping an optical 
parametric oscillator without specifically disclosing a waveplate between second and 
third harmonic or a second waveplate between third and fourth harmonic. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ernest Unelus whose telephone number is 571-272- 
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8596. The examiner can normally be reached on 9:00am to 5:00 pm. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on 571-272-1835. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 



have questions on access to the Private PAIR system, contact the Electronic Business 



Center (EBC) at 866-217-9197 (toll-free). 
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